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AIR FORCE QUALIFICATION TRAINING PACKAGES 

for 
ELECTRICAL POWER PRODUCTION 

(3E0X2) 
 

INTRODUCTION 

Before starting this AFQTP, refer to and read the “Trainee/Trainer Guide” located on the 
AFCESA Web site http://www.afcesa.af.mil/ 
 
   AFQTPs are mandatory and must be completed to fulfill task knowledge requirements on 
core and diamond tasks for upgrade training.  It is important for the trainer and trainee to 
understand that an AFQTP does not replace hands-on training, nor will completion of an 
AFQTP meet the requirement for core task certification.  AFQTPs will be used in conjunction 
with applicable technical references and hands-on training.    
 
   AFQTPs and Certification and Testing (CerTest) must be used as minimum upgrade 
requirements for Diamond tasks.   
 

MANDATORY minimum upgrade requirements: 
 
Core task: 
 AFQTP completion 
 Hands-on certification 
 
Diamond task: 
 AFQTP completion 
 CerTest completion (80% minimum to pass) 
 
Note: Trainees will receive hands-on certification training for Diamond Tasks when equipment 
becomes available either at home station or at a TDY location. 
 
Put this package to use.  Subject matter experts under the direction and guidance of HQ 
AFCESA/CEOF revised this AFQTP.  If you have any recommendations for improving this 
document, please contact the Career Field Manager at the address below. 
 

HQ AFCESA/CEOF 
139 Barnes Dr. Suite 1 

Tyndall AFB, FL 32403-5319 
DSN: 523-6392, Comm:  (850) 283-6392 

Fax: DSN 523-6488 
E-mail: ceof.helpdesk@tyndall.af.mil 

 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 

15-3 

http://www.afcesa.af.mil/Directorate/CEO/Training/Enlisted/QTPs/3e0x1/guide.PDF
mailto:ceott.helpdesk@tyndall.af.mil


AFQTP 3E0X2-15 
15.3.1.  

 

 
 

TROUBLESHOOT 
 
 

MODULE 15             AFQTP UNIT 3 
 

ELECTRIC START SYSTEMS (15.3.1.) 
 

 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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15.3.1.  

ELECTRIC START SYSTEMS 
 

Task Training Guide 
 

STS Reference 
Number/Title: 

15.3.1.,  Electric Start Systems  

Training References: 
 
 

�� 35C2 series Technical Order 
�� Manufacturers Manual 
�� Local Procedures  

Prerequisites: �� Possess, as a minimum 3E032 AFSC. 
�� Use a hydrometer 
�� Use a multimeter 
�� Read a schematic 

Equipment/Tools 
Required: 
 
 

�� General tool kit  
�� Faceshield, rubber apron and gloves 
�� Hydrometer 
�� Multimeter 

Learning Objective: 
 

�� The trainee will know the basic steps required to safely 
troubleshoot the electric start system. 

Samples of Behavior: 
 
 
 

�� Isolate the components of the crank and start circuits.  
�� Inspect and eliminate common malfunctions associated with 

electric start systems. 

Notes: 
��To successfully complete this element, follow the steps outlined in the applicable technical 

manual exactly--no exceptions. 
��The MEP-007B was used in this AFQTP to train the “concept of troubleshooting” and not the 

“right or wrong” procedures for troubleshooting.  Knowledge of the circuitry and equipment 
you are working on is the key to isolating and correcting start circuit or any other electrical 
malfunctions. 

��Prior to performing any maintenance, technician MUST isolate the starting system, and apply 
lockout and tag-out procedures 

��Any safety violation is an automatic failure. 
 

 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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15.3.1.  

ELECTRIC START SYSTEMS 
 

Background: The Direct Current (DC) voltage needed to start the generator and supply control 
voltage comes from the battery or batteries, making batteries one of the most crucial parts within 
the start circuit.  Good maintenance and upkeep are essential to eliminating potential battery 
problems.  Climatic conditions are a big factor  determining the charge a battery will maintain, 
for example, cold weather starts drain batteries quickly.  
 
The crank and start circuit covered in this AFQTP is a 24-volt DC electrical circuit.  The trainees 
will gain the critical knowledge and skills necessary from studying and tracing the circuitry to 
apply to other troubleshooting scenarios.  This knowledge and skill will especially aid in 
troubleshooting other commercial and military specification generator start circuits.  This 
AFQTP can also be used as a guide for developing training packages for any particular generator 
system.  The figures referred to throughout are located in the back of this AFQTP.  It might be 
easier for you to remove them from this book so you can view them freely as you go through the 
circuits. 
 
 
 

To perform these tasks, complete: AFQTP, CD-ROM, 3E0X2-15C Engine Start Systems 
 

 
 

NOTE: There are tests after each section in the CD-ROM.  Complete each section and answer the 
questions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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15.3.1.  

 
 
 
 
 
 

ELECTRIC START SYSTEMS 
 

Performance Checklist 
Step Yes No 

Crank Circuit   
Physical Inspection:   

1. Gathered the required equipment?   
2. Looked  for obvious damage?   
3. Inspected the batteries?   
4. Inspected the starter?   
5. Checked wiring connections?   

Electrical Inspection:   
1. Checked crank circuit components?   

Start Circuit   
1. Checked the fuel system and start circuit?   

 
FEEDBACK: Trainer should discuss with the trainee any items, the trainer determined the 
trainee did not successfully accomplish.  Feedback should be immediate, so the issue is fresh in 
the mind of the trainee and the trainer. 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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REPLACE COMPONENTS OF: 
 
 

MODULE 15             AFQTP UNIT 4 
 

ELECTRIC START SYSTEMS (15.4.1.) 
 

 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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ELECTRIC START SYSTEMS 

 
Task Training Guide 

 
STS Reference 
Number/Title: 

15.4.1., Electric Start Systems  

Training References: 
 
 
 

�� 35C2 series Technical Order 
�� Manufacturers Manual 
�� Local Procedures  

Prerequisites: �� Possess, as a minimum, 3E032 AFSC 
�� Use hand tools 
�� Read schematic diagrams 

Equipment/Tools 
Required: 
 

�� General tool kit  
�� Personal safety equipment 
�� Applicable Technical references 

Learning Objective: 
 
 

�� Replace main components of the electric start system. 

Samples of Behavior: 
 
 
 

�� The trainee will ensure circuit has been de-energized prior to 
removal.  

�� Trainee will ensure the replacement component is the same 
specification as the original item. 

�� Trainee will remove and install a starter. 
Notes: 
�� To successfully complete this element follow the steps outlined in the applicable technical 

manual exactly--no exceptions. 
�� Prior to performing any maintenance, technician MUST isolate the starting system, and 

apply lockout and tag-out procedures 
�� Any safety violation is an automatic failure. 
 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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15.4.1. 

 
ELECTRIC START SYSTEMS 

 
Background: Sometimes when troubleshooting, the problem cannot be identified down to the 
component, but to the assembly.  When in the field, you might change the component or the 
entire assembly.  The availability of spare parts can be a major factor in determining your course 
of action.  Prior to removing the component, tag your leads to ensure they are reconnected 
properly.  Pay special attention to part numbers, model numbers, serial numbers, manufacturer’s 
number, etc.  This ensures the item being replaced is of the same specification as the defective 
part.  This also saves heart-ache by ordering the wrong item through the supply system or 
wasting time trying to install an item that doesn’t fit or function properly.  Never modify 
generators or other equipment unless authorized by an approving authority.  If you have a cost 
saving idea or a more efficient way of doing an operation,  submit your suggestions on an AF 
Form 1000 for approval or an AFTO 22 for a T.O. correction. 
 
 
 

To perform these tasks, complete: AFQTP, CD-ROM, 3E0X2-15C Engine Start Systems 
 

 
NOTE: There are tests after each section in the CD-ROM.  Complete each section and answer the 
questions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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15.4.1. 

ELECTRIC START SYSTEMS 
 

Performance Checklist 
Step Yes No 
Trainee must perform the following:   
1. Gathered the required equipment   
2. Removed and replaced starter motor    
3. Removed and replaced batteries   
4. Removed and replaced the cranking relay   
5. Removed and replaced the speed switch   
FEEDBACK: Trainer should discuss with the trainee any items, the trainer determined the 
trainee did not successfully accomplish.  Feedback should be immediate, so the issue is fresh in 
the mind of the trainee and the trainer. 
 
 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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15.5.1. 

 
 

 

 
 

BATTERIES 
 
 

MODULE 15             AFQTP UNIT 5 

SERVICE (15.5.1) 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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15.5.1. 

 
SERVICE  

 
Task Training Guide 

 
STS Reference 
Number/Title: 

15.5.1., Service 

Training References: 
 
 
 

�� 35C2 series Technical Order 
�� Manufacturers Manual 
�� Local Procedures  

Prerequisites: �� Possess, as a minimum, 3E032 AFSC 
�� Use hand tools 
 

Equipment/Tools 
Required: 
 
 

�� General tool kit  
�� Applicable technical references 
�� Hydrometer 
�� Personal safety equipment 

Learning Objective: 
 
 
 

�� Service batteries. 
 

Samples of Behavior: 
 
 
 

�� Trainee will  wear protective personal gear while properly 
servicing batteries. 

Notes: 
�� To successfully complete this element follow the steps outlined in the applicable technical 

manual exactly--no exceptions. 
�� Any safety violation is an automatic failure. 
 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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15.5.1. 

SERVICE 
 

Background: The Direct Current (DC) voltage needed to start the generator and supply control 
voltage, comes from the battery or batteries (Figure 1 below), making them one of the most 
crucial components of the generator set.  Good maintenance and upkeep are essential to 
eliminating potential problems.  Climate conditions are a big factor in determining the charge a 
battery will maintain; for example cold weather starts can drain batteries quickly. 
 

 
To perform these tasks, complete: AFQTP, CD-ROM, 3E0X2-15C Engine Start Systems 
 

 
NOTE: There are tests after each section in the CD-ROM.  Complete each section and answer the 
questions. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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15.5.1. 

SERVICE 
 

Performance Checklist 
Step Yes No 
Did trainee perform the following:   
1. Gathered required equipment   
2. Visually inspected battery   
3. Checked battery voltage   
4. Checked specific gravity   
5. Load tested battery   
FEEDBACK: Trainer should discuss with the trainee any items, the trainer determined the 
trainee did not successfully accomplish.  Feedback should be immediate, so the issue is fresh in 
the mind of the trainee and the trainer. 
 
 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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15.5.2. 

 
 
 

 
 

BATTERIES 
 
 
 

MODULE 15             AFQTP UNIT 5 

REPLACE (15.5.2.) 
 

 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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15.5.2. 

REPLACE 
 

Task Training Guide 
 

STS Reference 
Number/Title: 

15.5.2., Replace 

Training References: 
 
 
 

�� 35C2 series Technical Order 
�� Manufacturers Manual 
�� Local Procedures  

Prerequisites: �� Possess, as a minimum, 3E032 AFSC 
�� Use hand tools 
 

Equipment/Tools 
Required: 
 
 

�� General tool kit  
�� Applicable Technical references 
�� Hydrometer 
�� Personal safety equipment 

Learning Objective: 
 
 
 

�� Replace batteries. 
 

Samples of Behavior: 
 
 
 

�� Trainee will  wear protective personal gear while properly 
replacing batteries.   

Notes: 
�� To successfully complete this element follow the steps outlined in the applicable technical 

manual exactly--no exceptions. 
�� Any safety violation is an automatic failure. 
 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 

15-17 



AFQTP 3E0X2-15 
15.5.2. 

REPLACE 
 

Background:  Replacing batteries can be a simple task if basic safety rules are followed.  When 
the basic rules are violated, the battery transforms into a mini arc-welder, welding wrenches, 
screwdrivers and melting battery posts or what ever happens to short to ground or between posts.  
This can also cause the hydrogen gases in the battery to explode.  Practice extreme caution when 
working around or on batteries. 
 

 
 
 
 
To perform these tasks, complete: AFQTP, CD-ROM, 3E0X2-15C Engine Start Systems 

 
NOTE: There are tests after each section in the CD-ROM.  Complete each section and answer the 
questions. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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15.5.2. 

 
 
 

REPLACE 
 

Performance Checklist 
Step Yes No 
1. Gathered required equipment   
2. Ensured unit was de-energized   
3. Disconnected battery cables   
4. Removed batteries   
5. Replaced batteries   
 
FEEDBACK: Trainer should discuss with the trainee any items, the trainer determined the 
trainee did not successfully accomplish.  Feedback should be immediate, so the issue is fresh in 
the mind of the trainee and the trainer. 

 
 

Notice.  This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace 
hands-on training.  It is to be used in conjunction with these for training purposes only. 
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